In this paper I present basic properties of block diagonal matrices over a set. In my approach the finite sequence of matrices in a block diagonal matrix is not restricted to square matrices. Moreover, the off-diagonal blocks need not be zero matrices, but also with another arbitrary fixed value.
The papers [19] , [1] , [2] , [6] , [7] , [3] , [17] , [16] , [12] , [5] , [8] , [9] , [20] , [13] , [18] , [21] , [4] , [14] , [15] , [11] , and [10] provide the terminology and notation for this paper.
Preliminaries
For simplicity, we adopt the following rules: i, j, m, n, k denote natural numbers, x denotes a set, K denotes a field, a, a 1 , a 2 denote elements of K, D denotes a non empty set, d, d 1 , d 2 denote elements of D, M , M 1 , M 2 denote matrices over D, A, A 1 , A 2 , B 1 , B 2 denote matrices over K, and f , g denote finite sequences of elements of N.
One can prove the following propositions: (1) Let K be a non empty additive loop structure and f 1 , f 2 , g 1 , g 2 be finite sequences of elements of K. If len f 1 = len f 2 , then (f 1 + f 2 ) (g 1 + g 2 ) = f 1 g 1 + f 2 g 2 . (2) For all finite sequences f , g of elements of D such that i ∈ dom f holds (f g) i = (f i ) g. (3) For all finite sequences f , g of elements of D such that i ∈ dom g holds (f g) i+len f = f (g i ).
(4) If i ∈ Seg(n + 1), then ((n + 1)
(5) (n → a) = power K (a, n).
Let us consider f and let i be a natural number. Let us assume that i ∈ Seg( f ). The functor min(f, i) yielding an element of N is defined by: (Def. 1) i ≤ f min(f, i) and min(f, i) ∈ dom f and for every j such that i ≤ f j holds min(f, i) ≤ j.
One can prove the following propositions:
(11) For all i, j such that i ≤ len f and j ≤ len f and f i = f j and if
Finite Sequences of Matrices
Let us consider D and let F be a finite sequence of elements of (D * ) * . We say that F is matrix-yielding if and only if:
Let us consider D. Observe that there exists a finite sequence of elements of (D * ) * which is matrix-yielding.
Let us consider D. A finite sequence of matrices over D is a matrix-yielding finite sequence of elements of (D * ) * .
Let us consider K. A finite sequence of matrices over K is a matrix-yielding finite sequence of elements of ((the carrier of K) * ) * .
We now state the proposition (12) ∅ is a finite sequence of matrices over D.
We adopt the following rules: The following propositions are true:
Block Diagonal Matrices
Let us consider D, let d be an element of D, and let F be a finite sequence of matrices over D. The d-block diagonal of F is a matrix over D and is defined by the conditions (Def. 5).
Let us consider D, let d be an element of D, and let F be a finite sequence of matrices over D.
Next we state a number of propositions:
(22) For every finite sequence F of matrices over D such that
(27) i, j ∈ the indices of the d 1 -block diagonal of F 2 if and only if i > 0 and j > 0 and i + Len 
(41) Suppose i ∈ dom A and width A = width (the deleting of i-row in A). Then the deleting of i-row in the a-block diagonal of A G = the a-block diagonal of the deleting of i-row in A G. (42) Suppose i ∈ dom A and width A = width (the deleting of i-row in A).
Then the deleting of ( Len G)+i-row in the a-block diagonal of G A = the a-block diagonal of G the deleting of i-row in A . Let us consider D and let F be a finite sequence of elements of (D * ) * . We say that F is square-matrix-yielding if and only if:
(Def. 6) For every i such that i ∈ dom F there exists n such that F (i) is a square matrix over D of dimension n.
Let us consider D. One can verify that there exists a finite sequence of elements of (D * )
* which is square-matrix-yielding.
Let us consider D. Observe that every finite sequence of elements of (D * ) * which is square-matrix-yielding is also matrix-yielding. Let us consider D. A finite sequence of square-matrices over D is a squarematrix-yielding finite sequence of elements of (D * ) * .
Let us consider K. A finite sequence of square-matrices over K is a squarematrix-yielding finite sequence of elements of ((the carrier of K) * ) * .
We use the following convention: S, S 1 , S 2 denote finite sequences of squarematrices over D and R, R 1 , R 2 denote finite sequences of square-matrices over K.
One can prove the following proposition (45) ∅ is a finite sequence of square-matrices over D.
Let us consider D, S, x. Then S(x) is a square matrix over D of dimension len S(x).
Let us consider D, S 1 , S 2 . Then S 1 S 2 is a finite sequence of square-matrices over D.
Let us consider D, n and let M 1 be a square matrix over D of dimension n. Then M 1 is a finite sequence of square-matrices over D.
Let us consider D, n, m, let M 1 be a square matrix over D of dimension n, and let M 2 be a square matrix over D of dimension m. Then M 1 , M 2 is a finite sequence of square-matrices over D.
Let us consider D, S, n. Then S n is a finite sequence of square-matrices over D. Then S n is a finite sequence of square-matrices over D.
The following proposition is true One can prove the following propositions:
(47) Let A be a square matrix over K of dimension n. Suppose i ∈ dom A and j ∈ Seg n. Then the deleting of i-row and j-column in the a-block diagonal of A R = the a-block diagonal of the deleting of i-row and j-column in A R.
(48) Let A be a square matrix over K of dimension n. Suppose i ∈ dom A and j ∈ Seg n. Then the deleting of i + Len R-row and j + Len R-column in the a-block diagonal of R A = the a-block diagonal of R the deleting of i-row and j-column in A .
Let us consider K, R. The functor Det R yielding a finite sequence of elements of K is defined as follows:
Let us consider K, R. Then Det R is an element of (the carrier of K) len R . In the sequel N denotes a square matrix over K of dimension n and N 1 denotes a square matrix over K of dimension m.
The following propositions are true: 
An Example of a Finite Sequence of Matrices
Let us consider K and let f be a finite sequence of elements of N. The functor I f ×f K yielding a finite sequence of square-matrices over K is defined by:
In the sequel p, p 1 are finite sequences of elements of K.
Operations on a Finite Sequence of Matrices
Let us consider K, G, p. The functor p • G yielding a finite sequence of matrices over K is defined as follows:
Let us consider K and let us consider R, p. Then p • R is a finite sequence of square-matrices over K.
The following propositions are true:
Let us consider K and let G 1 , G 2 be finite sequences of matrices over K. The functor G 1 ⊕ G 2 yields a finite sequence of matrices over K and is defined by:
Let us consider K and let us consider R, G. Then R ⊕ G is a finite sequence of square-matrices over K.
. Let us consider K and let G 1 , G 2 be finite sequences of matrices over K. The functor G 1 G 2 yielding a finite sequence of matrices over K is defined by: (Def. 11) dom(G 1 G 2 ) = dom G 1 and for every i such that i ∈ dom(G 1 G 2 ) holds (G 1 G 2 )(i) = G 1 (i) · G 2 (i).
Next we state several propositions: 
